With society's increasing interest in weight control and body weight, we investigated the association between psychological factors and body image misperception in different age groups of adult Korean women with a normal weight. On a total of 4,600 women from the Korea National Health and Nutrition Examination Survey 2007-2009, a self-report questionnaire was used to assess body weight perception and 3 psychological factors: selfrated health status, stress recognition, and depressed mood. Through logistic regression analysis, a poor self-rated health status (P = 0.001) and a higher recognition of stress (P = 0.001) were significantly associated with body image misperception and this significance remained after controlling for several sociodemographic (Model 1: adjusted odds ratio [aOR], 1.62; 95% confidence interval [CI], 1.31-2.00), health behavior and psychological factors (Model 2: aOR, 1.59; 95% CI, 1.29-1.96; Model 3: aOR, 1.36; 95% CI, 1.01-1.84). Especially, highly stressed middle-aged (50-64 yr) women were more likely to have body image misperception (Model 2: aOR, 2.85; 95% CI, 1.30-6.26). However, the correlation between depressed mood and self-reported body weight was inconsistent between different age groups. In conclusion, self-rated health status and a high recognition rate of severe stress were related to body weight misperception which could suggest tailored intervention to adult women especially women in younger age or low selfrated health status or a high recognition rate of severe stress. http://dx.doi. org/10.3346/jkms.2015.30.11.1558 • J Korean Med Sci 2015 30: 1558-1566 
INTRODUCTION
Misperception of one's body weight occurs frequently in Korea and Japan, and it is likely caused by the impact of the mass media in both countries (1, 2) . Specifically, the mass media and the fashion industry promote a distorted perception of weight by conveying the idea that being thin is required for a woman to be considered beautiful or to be able to attract male attention (3) . The mass media in these countries seems to have a particular powerful effect on image-for instance, Chinese adolescents are influenced more by the mass media from Korea, Japan, and Taiwan than by that from the United States or European countries (4) . In addition, according to a report from England conducted with 18,512 university students from 22 countries, 63% of Japanese women considered themselves overweight (which was the highest percentage among the investigated countries). In addition, 77% of Korean women were trying to lose weight, and this was the largest percentage among the investigated countries (5) . This same report also indicated that losing weight was all women's highest priority (5) . These results suggest that there is a substantial population of female students in both countries who are attempting weight control and that the number of women who have a misperception about their weight exceeds the actual number of overweight individuals (5) .
The increase in the number of women of healthy weight who misperceive their weight as being higher than it is has become a serious problem (6) (7) (8) . One reason is that body weight misperception affects weight control, which can lead to negative outcomes, such as inadequate nutritional intake, eating disorders, and further weight problems (6, 9, 10) . These unhealthy weightchange behaviors can lead to serious medical situations (11) and even suicide (12) (13) (14) .
Despite growing concerns regarding women's misperceptions of their weight and the negative impact on health status, there is a paucity of research on this issue. A little research that has been conducted has focused on the younger population (i.e., 20 yr and younger). Moreover, the recent increase in exposure to social media, easy access to incorrect information (e.g., online), growing concerns of the effect of weight on quality of life, and aspirations to remain young have resulted in body wei-ght misperceptions among the adult population as well. Therefore, a study that focuses on the adult population is necessary (6) (7) (8) . Previous studies have been conducted in the Korean population, but they only focused on adolescents (9) , and certain psychological factors were not investigated. Knowledge of the psychological factors associated with body weight misperception will improve our understanding of the psychosocial aspects of body weight misperception and provide us with useful information for appropriate weight-management strategies. Thus, this study analyzed the association between body weight misperception and the psychological factors of self-rated health status, stress recognition, and depressed mood in normal-weight Korean women aged 20-65 yr using data from the Korea National Health and Nutrition Examination Survey 2007-2009 (KNH-ANES IV).
MATERIALS AND METHODS

Study population
The KNHANES is a national household survey that assesses comprehensive information on health status, health behaviors, health care utilization, and sociodemographic variables of a nationally representative sample (24,871 households). The KNH-ANES IV includes data from 2007 to 2009 and consists of four parts: a health interview survey, a health behavior survey, a health examination survey, and a nutrition survey.
We performed a cross-sectional analysis of data from women. We selected individuals between the ages of 19 and 65 yr in order to confine the study group to the adult population. Further, we included individuals who had a normal Body mass index (BMI) and excluded individuals who answered "don't know" and "skinny" on the self-reported body weight questionnaire. This resulted in a final sample size of 4,600 women (Fig. 1) .
Definition of body weight misperception
Body weight misperception was defined as a self-reported body weight that was inconsistent with the participant's actual BMI. BMI was calculated by measured height and weight, so that if the BMI is between 18.5 and 25, it was defined as normal weight.
Previous studies on similar topics focused on either body weight satisfaction (3, 5, 12, 14, 15) in a psychological manner or on body weight perception (16, 17) rated using a numeric scale, and not the combination of body weight and body weight perception. Thus, our definition of body weight misperception is a new approach to this topic. Body weight perception was assessed with one of the questions from KNHANES IV, "What do you think of your body?" The answer options of this question were "very underweight", "slightly underweight", "normal", "slightly obese" and "very obese". Women with a normal BMI (i.e., between 18.5 and 25) who responded "slightly obese" and "very obese" were classified as having a body weight misperception.
Psychosocial factors
We chose three psychological factors measured by the KNHA-NES IV that we predicted would be associated with body weight misperception: self-rated health status, stress recognition, and a current feeling of depression. Self-rated health status was assessed with the question, "What do you think of your health?" The response options included, "very good, " "good, " "middle, " "bad, " and "very bad. " We combined responses of "very good" and "good" into a "good" group and those of "bad" and "very bad" into "poor" group (i.e., for a total of three response categories: good, middle, and poor). Stress recognition was assessed with the question, "How much do you feel stressed?" The response options included, "very much, " "much, " "little, " and "hardly. " A current feeling of depression was assessed with the question, "Have you felt depressed within the last 2 weeks?" The response options were "yes" and "no".
Statistical analysis
The dependent variable of interest was whether the participant had a body weight misperception, and the independent variables were the three psychological factors described above. Statistical analysis was performed using STATA ® version 12.0. Descriptive methods were used to describe the general characteristics of the study population (Table 1) . Data from the KNHA-NES IV questionnaire can be used to calculate the metabolic equivalent task minutes (MET-min), as defined by the International Physical Activity Questionnaire (IPAQ). Thus, we were (18) . We sought to find the relevance of each psychological factor to body weight misperception using the following steps (applied to each factor). First, using univariate logistic regression analysis, we calculated the odds ratio and 95% confidence intervals for body weight misperception. Next, each factor was analyzed using multivariate logistic regression analysis in the following manner. Odds ratio was calculated in Model 1 with corrections Household income was defined as household income divided by the square root of the number of people in the household; ‡ "Without spouse" includes participants who were divorced or whose spouse had died; § "White collar" includes managers, professionals, and office workers. "Blue collar" includes people in service areas, business sales, technicians, manual laborers, and people working in the agriculture, forestry, and fishing industries. MET for each psychological factor and for the sociodemographic factors of education, residence, household income, occupation, and marital status. In Model 2, further corrections for health behavior factors (drinking alcohol, smoking, physical activity, and hours spent sleeping) were made. In Model 3, odds ratio was calculated with a correction for each psychological factor, sociodemographic factors, health behavior factors, and other psychological factors, such as suicide ideation. For factors with multiple choices on the questionnaire (e.g., self-rated health status and stress recognition), P values for trend were also calculated in each model. The significance level was set at P < 0.05. Every analysis was performed with the "svy" command. "svy" command which can be also called as estimation commands for survey data is performed by applying sampling weights, as this can take multiple variables into account and simultaneously enhance the reliability and representativeness of the study population.
Ethics statement
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RESULTS
The general characteristics of the study population are summarized in Table 1 . Across the different age groups, 45.6% of women 20-34 yr, 41.5% of women 35-49 yr, and 36.9% of women 50-64 yr were classified as having a body weight misperception. The percentage of having body weight misperception significantly increased as the participants' age decreased (P < 0.001), self-rated health status lowered, (P < 0.001), and stress recognition increased (P < 0.001).
Self-rated health status and body weight misperception
Response rate for self-rated health status was 99.96% (4,598/ 4,600). Table 2 shows that self-rated health status was associated with body weight misperception. As self-reported health status worsened, body weight misperception increased (P < 0.001). Although this trend was not significant in Models 3, participants in the poor health status group had higher odds ratio for body weight misperception than did those in the good health status In the age-specific analysis, participants aged 20-34 and 35-49 yr showed similar results to the general population. Self-rated health status for those aged 50-64 yr, however, was not significantly related to body weight misperception.
Stress recognition and body weight misperception
Response rate for stress recognition was 100% (4,600/4,600). Table 3 shows the association between stress recognition and body weight misperception. In the overall population, participants who had greater stress recognition were more likely to have body weight misperception (P < 0.001), and this remained significant in the multivariable-adjusted Models 1-3 (P < 0.001, P < 0.001, and P = 0.004, respectively). In the age-specific analysis, similar results were seen in participants aged 35-49 and 50-64 yr. Among all age groups, the association between stress recognition and body weight misperception was significant in the unadjusted analysis (P = 0.003, P < 0.001, and P = 0.004 for the 20-34, 35-49, and 50-64 yr groups, respectively). This association was also significant for Models 1 (P = 0.002, P < 0.001, and P = 0.001, respectively) and 2 (P < 0.001, P = 0.003, and P = 0.003, respectively), but not for Model 3.
Depressed mood and body weight misperception
Response rate for depressed mood within 2 weeks was 100% (4,600/4,600 
DISCUSSION
This was the first study to investigate body weight misperception and its associated factors in a nationally representative sam- ple of adult Korean women from diverse age groups. We found that poor self-rated health status and severe stress recognition were positively related to body weight misperception; in contrast, feeling depressed had a weaker association with body weight misperception than did the other psychological factors. According to previous studies, body weight misperception is a serious problem in younger females, such as adolescents and university students. Previous studies which studied the misperception within the population of adolescents and university students demonstrated that girls who overestimate their body weight are more likely to choose unhealthy dieting methods such as skipping meals, taking laxatives or diet pills, self-induced vomiting, and also likely to have severe eating disorder, suicidal thoughts and behavior (1, 6) . In this context, comprehensive study on the body weight misperception among the adult population has been strongly needed as the connections of body weight misperception with the harmful behaviors as above could appear in such population.
Several previous studies related to body weight perception conducted with western populations found no difference in body weight dissatisfaction between age groups (19, 20) . In our study, approximately half of the participants older than 20 yr exhibited body weight misperception; and we found that body weight misperception differs between different age groups. The proportion of participants with a misperception decreased as the age of participants increased. With this result, our study extends previous studies on body weight misperception of young women to older women.
Until recently, little was known about body weight misperception in middle-aged Korean women (i.e., the so-called "baby boomers"). However, such misperceptions in this population are important because a majority of these women are parents who can influence their children's perceived body weight. The middle-aged population in Korean society has had substantial exposure to the mass media. As a result, this generation has seen an increase in the number of women who are trying to control their weight and maintain their youthfulness. In addition, members of this generation are showing a growing interest in their own well-being later in life (6) (7) (8) . Therefore, it is not surprising that members of this generation are also likely to exhibit body weight misperception.
Although a substantial number (i.e., more than one-third) of middle-aged women had body weight misperception, this number is relatively lower than that observed for younger generations. One possible explanation is that women reappraise their criteria of the ideal body weight as a result of facing biological limitations in achieving that weight (19, 20) . In addition, the older generation may have had less social pressure to be thin because the mass media's idealized standard for feminine beauty as a thin body began after the 1960s (10, 22) . Furthermore, when assessing their body weight, the older generation tends to think more highly of physical functionality than of appearance. A final potential explanation is that members of the older generation have lost interest in weight and body weight as an index of beauty (23) because they have a deepened sense of self-worth as a result of their life experiences, and they feel less sexually objectified (21, 22) .
Our study showed that self-rated health status was significantly associated with body weight misperception, regardless of age. This result is consistent with previous studies on adolescents (24) , college students (25) , and adults (26) . When the analysis was repeated after stratifying by age, we found that this association became weaker as age increased. One possible explanation is that younger individuals tend to establish a link between body shape and health status. In addition, older people may regard physical functionality as a more important health assessment index than appearance when they evaluate their body (23) .
In participants aged 20-35 yr, the multivariate models (Models 1-4) showed weaker associations than the unadjusted mod- el. Given that Models 1-3 were initially adjusted for sociodemographic factors, these factors could mediate the association between self-rated health status and self-reported body weight. This result is reasonable considering that previous studies have reported that low socioeconomic status and poor parental or peer relationships were significantly related to body dissatisfaction and unhealthy weight-control behaviors (9, 15) . This idea would be strengthened by additional research showing that low education levels, low income, and poor familial relationships are positively related to poor self-rated health status (27) . In the current study, participants who indicated that they felt a high stress level had higher odds of having a body weight misperception. This is consistent with previous studies conducted with adolescents (28, 29) . In addition, a longitudinal study by Murray et al. (30) showed that stress significantly predicted body dissatisfaction one year later, due to a loss of self-esteem and an increase in body importance.
Interestingly, the association between stress recognition and body weight misperception was most prominent among individuals aged 50-64 yr. There are two possible explanations for this result. First, Korean women in their 50s are diagnosed with severe stress and adjustment disorders more often than any other age group (398 people per 1 billion) (31) . The primary cause of this stress is menopause. During menopause, women experience declining hormone levels and loss of muscle mass, which can lead to difficulty in managing weight, and thus a negative assessment of body weight (32, 33) . Moreover, body weight changes could be threatening to women because they represent a decline in physical appearance and sexual attractiveness. This situation may induce body weight misperception in a way similar to what teenagers in puberty experience (34) (35) (36) .
Similar to other studies that have reported that depression and body weight misperception are positively associated (37, 38) , our study showed a significant correlation between those two variables in the general population. The results of the age-specific analysis showed that this result also held for individuals in the 20-34 yr age group, but not for individuals in the other age groups. One possible explanation is that young individuals are more likely to establish a link between being depressed and body weight perception, just as has been found in the adolescent population (39) .
One unexpected finding was that having a depressed mood was associated with a lower odds ratio for body weight misperception in individuals aged 50-64 yr. This result must be interpreted with caution because it is inconsistent with previous results with different age groups (37) (38) (39) . Also more studies on correlation between body weight misperception and depression based on older women population are needed to analyze and interpret our result comprehensively. Thus, additional research is needed to confirm this finding.
This study has several limitations. First, a cross-sectional study design cannot clearly reveal the cause-and-effect relationships between the psychological factors and body weight misperception. Therefore, further research is necessary to investigate the potential explanations suggested by the current results which can confirm these relationships in further details. Second, there are other factors that may be related to both body weight misperception and psychological distress that were not considered in the present study, such as the presence of an eating disorder or anxiety. Third, study population included overweight population having BMI value within the range of 23-25 kg/m 2 which could possibly weaken the significances of the factors we studied (40) . However, we also measured P value and the factors we examined above excluding overweight population (n = 2,992) and the result showed a consistency in outcome along with the original result (Data not shown). Finally, because this study was based on the Korean population, the results cannot be generalized to women of other countries, races, and cultures. Despite these limitations, our study is important because it is the first to investigate body weight misperception and its associated factors in a nationally representative sample of Korean women among diverse age groups.
In conclusion, the percentage of Korean women with body weight misperceptions was substantially high compared to prior research targeting the adolescent population. In the age-specific analysis, younger participants were more likely to exhibit body weight misperception than were older participants. Moreover, poor self-rated health status and severe stress recognition, but not depressed mood, were associated with body weight misperception. Thus, in order to prevent and minimize the possible harmful effect of body weight misperception on inadequate diet and health practices, interventions to reduce the body weight misperception should be made to adult women throughout the age. Especially target interventions to young normal weight women with low self-rated health status or a high recognition rate of severe stress are needed. Possible interventions are to adopt education program, counseling, present healthy body image through mass media campaign to obtain the better understanding of healthy weight status and diet and prevent the possible risks unhealthy diet and behaviors (2, 3) . Additional research is required in order to confirm these findings.
